Glucocorticoid increases acetylcholinesterase and organization of the postsynaptic membrane in innervated cultured human muscle.
We have studied the influence of hydrocortisone (HC) on the neuromuscular junctions (NMJs) established on cultured human muscle fibers that had been innervated by fetal rat spinal cord neurons. Treatment with HC was begun 4 weeks after innervation and continued for 1-28 days. Four weeks of treatment significantly increased (a) size of acetylcholinesterase (AChE)-positive sites, indicative of NMJs; (b) intensity of AChE staining; (c) A12-AChE (junctional) molecular fraction; and (d) organization of junctional postsynaptic folds. The effect of HC depended on the dose and duration of treatment. These effects on the molecular properties of the postsynaptic component of the human neuromuscular junction could be through an action of HC directly on the muscle fiber or indirectly by affecting the motor neuron. Because the increased organization of the postsynaptic folds and the increased AChE seem to be salutory effects on the NMJ of prolonged HC treatment, these changes of the NMJ itself might contribute to the long-term beneficial effect of prednisone, another glucocorticoid, in myasthenia gravis patients.